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“The Golden Age of Thoretical Ecology: 1923-1940” 1 p.p.209-228 .
- . 1 ( \S 2) 2 ,
2 ( ), 3 ( \sigma ) ) . 2 (













, . , $F_{j}(\tau)(j=1,2)3$
, . , $T_{0}$
$F_{j}(\tau)\geqq 0(\forall\tau\geqq 0)_{\backslash }$ $F_{j}(\tau)=0(\forall\tau\geqq T_{0})$
. , $[t$. $-T_{0}, t]$ ,
:
$N_{1}’(t,)=N_{1}(t,)\{\mathrm{r}_{1}.-\gamma_{1}N_{2}(t)-f_{1-T_{0}}^{t}F_{1}(t-\tau)N_{2}(\tau)d\tau\}$ (3)
$N_{2’}( \mathrm{f})=N_{2}(t)\{-\overline{c}_{2}+\gamma_{2}.N_{1}(\tau)+\int_{t-T_{\mathrm{O}}}^{t}F_{2}(t, -\tau)N_{1}(\tau)d\tau\}$ . (4)
, $[0, T_{0}]$ , :
$N_{1}’(t)=N_{1}(t) \{\overline{\epsilon}1-\gamma_{1}N_{2}(t)-\int_{0}^{T_{0}}F_{1}(\tau)N_{2}(t-\tau)d\tau\}$ (5)
$N_{2’}(t)=N_{2}(t) \{-\overline{[succeq]}2+\gamma_{2}N_{1}(\ddagger.)+\int_{0}^{T_{0}}F_{\mathit{2}}(\tau)N_{1}(t-\tau)d.\tau\}$ . (6)
* 1 (2004 9 ). kkawachi@ms $\mathrm{u}-\mathrm{t}\mathrm{o}\mathrm{k}\mathrm{y}\mathrm{o}.\mathrm{a}\mathrm{c}.\mathrm{j}_{\mathrm{P}}$
$\mathrm{l}\mathrm{R}\backslash \mathrm{a}\mathrm{n}\mathrm{c}\mathrm{a}\mathrm{e}\infty$ M. Scudo & James $\mathrm{R}.$ Zie.g.ler(1978) The Golden Age of Theoretical Ecology: 1923-1940. Lecture $Note\epsilon$ in
$B\mathrm{i}omc\iota t/\iota e.mat\mathrm{i}cs$ . $22$ . $\mathrm{S}\mathrm{p}\mathrm{r}\mathrm{i}\mathrm{n}\mathrm{g}\mathrm{e}\mathrm{r}-\mathrm{V}\mathrm{e}\mathrm{r}\mathrm{i}\mathrm{a}\mathrm{g},$Be.l.lill Heidelberg New $\mathrm{Y}_{01}^{r},\mathrm{k}$
2 , .
3 , , $\mathrm{i}$ 1, 2 .
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(3) (4), (5)( $6\rangle$ $N_{j}(t)$ $\equiv K_{j}(>0$} ,
$I \acute{\mathrm{t}}_{1}=\frac{\epsilon_{2}}{\gamma_{2}+\Gamma_{2}}.\backslash$ $K_{2}= \frac{\epsilon_{1}}{\gamma_{1}+\Gamma_{1}}$
.
$\Gamma_{j}:=\int_{0}T_{0}F_{\dot{\mathcal{J}}}(\xi)d\xi$
4. , $\overline{c}j>0_{\backslash }\gamma 1>0$ $\text{ }\gamma_{2}>0$ $\Gamma_{2}>0$ .
12 $2-\cdot\Omega$ $\dagger \mathrm{f}$–
, . $N_{1}(t),$ $N2(t)$ $\iota_{0}$ 5 .
LL $t=\tilde{t}$ $N_{1}(t)$ , :
$\frac{\overline{\Leftrightarrow}1}{\gamma_{1}+\Gamma_{1}e\sim\underline{\sigma}_{?}T_{0}}.\leqq N_{2}\langle\tilde{t})\leqq\frac{\overline{\mathrm{b}}1}{\gamma_{1}}$ .









$-\gamma_{1}N_{2}.(t,)-$ $\int_{0}^{T_{0}}F_{1}(\tau)N_{2}(t-\tau)d\tau<\frac{d}{d\mathrm{f}}\log N_{1}(t)<\overline{\epsilon}_{1}$ (7)
$- \epsilon_{2}<\frac{d}{dt}\log N_{2}(t)<\gamma_{2}N_{1}(T)+\int_{0}^{T_{0}}F_{2}(\tau)N_{1}(t-\tau)d\tau$ . (8)
$t$ $\xi$ . 2 $\forall\xi\in[\tau, t]$ , , (7)
:
$- \gamma_{1}\int_{\tau}^{t}N_{2}(\xi)d\xi-\int_{\tau}^{t}d\xi\oint_{0}^{T_{0}}F_{1}(\eta)N_{2}(\xi-\eta)d\eta<$ tog $\frac{N_{1}(t)}{N_{1}(\tau)}<\hat{c}\mathrm{t}(t-\tau)$ .
-1 $e$ :
$e^{-\dot{c}^{-}1(t-\tau)}< \frac{N_{1}(\tau)}{N_{1}(t)}<\exp(\gamma_{1}\int_{\tau}^{t}N_{2}(\xi)d\xi+\int_{\tau}^{t}d\xi\int_{0}^{T_{0}}F_{1}(\eta)N_{2}(\xi-\eta)d\eta)$ . (9)
(8) , :
$\exp(-\gamma_{2}\int_{\tau}^{t}N_{2}(\xi)d\xi-f_{\tau}^{t}d\xi\int_{0}^{T_{\mathrm{O}}}F_{2}.(\eta)N_{1}(\xi-\eta)d\eta)<\frac{N_{2}(\tau)}{N_{2}(t)}<e^{2(\mathrm{t}-\tau)}\overline{\underline{\vee}}.$ . (10)
, (9) 6. $\xi\in[\tau, t]$ , (10)
$\gamma_{1}\int_{\tau}^{t}N_{2}(\xi)d\xi+\int_{\tau}^{t}d\xi\int_{0}^{T_{\mathrm{O}}}F_{1}(\eta)N_{2}(\xi-\eta)d\eta$
$< \gamma_{1}\oint_{\tau}^{t}N_{2}(t)e^{\epsilon_{2}^{-}(t-\xi}\grave’ d\xi+\int_{\tau}^{t}d\xi\int_{0}^{T_{0}}F_{1}(\eta)N_{2}(t)e^{\epsilon\underline{\circ}(\mathrm{t}-\xi+\eta)}d\eta$
4 $:=$ , .











. (9) , :
$N_{1}(t)e^{-1(t-\tau)} \underline{.-}<N_{1}(\tau)<N_{1}(t.)\mathrm{e}\mathrm{x}^{r}\mathrm{p}(N_{2}(t)\frac{e^{\overline{=}\mathrm{z}(t-\tau+T_{0})}}{\in_{2}}(\gamma_{1}+\mathrm{F}_{1}))$ (11}
$t,$ $\tau$ $t-\mathcal{T}\leqq T_{0}$ , (10)(11) ;
$N_{1}(t)e^{-\underline{c}_{l}T_{\mathrm{O}}}$ $N_{1}( \tau)<N_{1}(t)\exp(N_{2}(t)\frac{e^{2_{\overline{\mathrm{C}}\mathrm{J}}T_{0}}\prime}{\overline{b}2}(\gamma_{1}+\Gamma_{1}))$ (12)
$0<N_{\mathit{2}}(\tau)<N_{2}(\mathrm{f})e^{\overline{\epsilon}}2T_{0}$ (13)
$\acute{\mathrm{t}}$ , $t=\tilde{t}$ $N_{1}(t.)$ $\grave{\mathrm{A}}h\backslash \Phi\{\ovalbox{\tt\small REJECT}$ , $\frac{dN_{1}}{dt}(\tilde{t})=0$ . (5)
$\in_{1}-\gamma_{1}N_{2}$. ( $\grave{t.}\}-\oint_{0}^{T_{0}}F_{1}(\tau)N_{2}(\tilde{t}-\tau)d\tau=0$ (14)
. $\tau\in[0, T_{0}]$ , $\grave{t}-(\tilde{t}-\tau)\leqq T_{0}$ , $(1.3^{\backslash })$ $t.,$ $\tau$ $\tilde{t}.\tilde{t}-\tau$ ,




. $\gamma_{1}>0,$ $\gamma_{1}+\Gamma_{1}e- 2’- \mathrm{z}_{0}^{7}>0$ . $\blacksquare$
12. $t=\tilde{t_{l}}$ $N_{2}(t)$ , $I\acute{1}2$
$\frac{\overline{b}_{2}}{\gamma_{\underline{\eta}}+e^{\epsilon_{1}n}\Gamma_{\underline{9}}}.\cdot,\leqq \mathrm{A}_{1}^{\gamma}(\tilde{t})\leqq\frac{\overline{\mathrm{c}}2}{\gamma_{2}+e^{-\equiv_{1}T_{0}}\Gamma_{\sim}?}$
where $m:=. \frac{1}{=_{\mathrm{z}}}e^{2\mathrm{r}_{2}T_{0}}$.




$N_{2}( \tilde{t})<R_{2}’=\frac{\overline{\iota}1}{\gamma_{1}+\mathrm{F}_{1}}$ . (12) , $\tau\in[0, T_{0}]$ t. .-
$N_{1}( \tilde{t})e^{-- T}\Gamma_{2}arrow 10\sim\leqq\oint_{0}^{T_{0}}F_{2}(\tau)N_{1}(\tilde{t}-\tau)d.\tau\leqq N_{1}(\tilde{t})e^{\zeta^{-}177?}\Gamma_{2}$ .
. (15) , . $\mathrm{r}$
L3. $t=tj$ $N_{j}(t.$ } ,
$N_{j}(\tau)<p_{j}I\mathrm{i}_{j}’$ , $\forall\tau\in[t_{j}.-T_{0}, t_{j}]$
where $p_{1}:=e \mathrm{x}\mathrm{p}(\frac{\epsilon_{1}(\gamma_{1}+\Gamma_{1})}{\epsilon_{2}\gamma_{1}}e^{2_{-2}T_{\mathrm{O}}}.\overline{.}),$ $p_{2}:=e^{-}\llcorner-\underline,\tau_{\mathrm{o}}$ .
. $j=1$ , (12) Ll $N_{1}(t_{1})<\mathrm{A}_{1}’$ .
$.i=‘\sim)$ (13) $N_{2}(t.2)<\mathrm{A}_{\mathit{2}}’$ .
, .
1.4. to , $N_{1}(t0),$ $N_{2}$ (to) .
(a) $t>t0$ $N_{1}(t)$ $\mathrm{A}_{1}’$ $t$
$t=t_{1},$ $t_{2},$ $\cdots$ , linl $t.j=\infty$
$jarrow\infty$
7. .
$j arrow\infty 1\mathrm{i}_{111}..\frac{1}{t_{j}-t_{0}}\int_{t_{0}}^{t_{\mathrm{j}}}N_{1}(t)dt=I\acute{\mathrm{t}}_{1}$ .
(b) $t>t0$ $I\mathrm{V}_{2}(t)$ $\mathrm{A}_{\mathit{2}}’$ $t$




. (a) (b) , $\dot{(}\mathrm{b}$ ) .
$\frac{d}{dt}\log l\backslash T_{1}(t,)=\overline{\mathrm{c}}_{1}-\gamma_{1}N_{\mathit{2}}.(t)-\int_{0}^{T_{0}}F_{1}’\langle\tau)N_{2}(t-\tau)d\tau$
$\mathrm{t}7_{d})$ $t$. $\in[t_{0},$ $t^{\rceil}.j\mathrm{J}$ :
$\log\frac{N_{1}(t_{j})}{N_{1}(t_{0})}=\epsilon_{1}(t_{j}-t_{0})-\gamma_{1}\oint_{t_{0}}^{t_{j}}N_{2}(t)dt-l_{t_{0}}^{t_{j}}dt\int_{t-T_{\mathrm{O}}}^{t}F_{1}\{t$. $-\tau$ ) $N_{2}(\tau)d\tau$ . (16)
$tj$ + 8. (16) 3 $I$ , $\tau-t$
$D_{1}$ $:=\{(\tau, t)\in \mathbb{R}^{2}|t_{0}-T_{0}\leqq\tau\leqq t_{0\}t_{0}\leqq t\leqq\tau+T_{0}\}$
$D_{2}:=\{(\tau, t,)\in \mathbb{R}^{2}|t_{0}\leqq t$. $\leqq t_{j_{\dot{J}}}\tau\leqq t\leqq\tau+T_{0}\}$
$D_{3}$ $:=\{(\tau, t)\in \mathbb{R}^{2}|t_{j}-T_{0}\leqq\tau\leqq t_{j}., \tau\leqq t\leqq t,\}$
7 $\{tj\}$ .






, $I=I_{1}+I_{2}+I_{3}$ . $I_{1,2\text{ }}$’I3 9.
, $I_{1}$
$I_{1}= \oint_{t_{0}-T_{0}}^{t_{0}}N_{2}(\tau)d.\tau\int_{t_{0}}^{\tau+T_{0}}F_{1}(t-\tau)dt$
, $F_{1}(\xi)$ , $(\tau, t)\in D_{1}$ $\tau\leqq T_{0}$
$0 \leqq J_{t_{0}}^{\tau+T_{\mathrm{O}}}.F_{1}(t-\tau)dt\leqq\oint_{\mathcal{T}}^{\tau+T_{0}}F_{1}(T$. $-\tau)dt=\Gamma_{1}$
,
$0 \leqq I_{1}\leqq\Gamma_{1}\int_{t_{\mathrm{O}}-T_{0}}^{t_{0}}N_{2}(\tau)d\tau$


















$\mathrm{g}$ , Fubiui-Touelli ,
187
. $\frac{\in_{1}}{\gamma_{1}+\Gamma_{1}}=\mathrm{A}_{2}’$ $\grave{\backslash }/\grave{\mathrm{f}}$ ,$\mathrm{B}\mathrm{B}_{\backslash }\underline{.}$ , $[]$ $\mathrm{p}\backslash ]$ $tj$
. 1.2
$\sup_{arrow j_{-}^{-}\mathrm{I}\backslash \int}|\log\frac{N_{1}(t_{j})}{N_{1}(t_{0})}|<\infty$
. $\theta_{0}\int_{t\mathrm{o}-T_{0}}^{t_{0}}N_{2}(\tau)d\tau$ $j$ . , $0\leqq 1-\theta j\leqq 1$ 13
$. \sup_{\dot{|}\in \mathrm{I}\}.|(1-\theta_{\mathrm{i}}.)\oint_{t_{j}-T_{0}}^{t_{j}}N_{2}(\mathcal{T})$ d\mbox{\boldmath $\tau$}|<O
, . $\blacksquare$
, $N_{1}(t),$ $N_{2}$ ( , 14
$l \dot{v}arrow\infty 1\mathrm{i}_{111}\frac{1}{t_{\mathrm{A}}.-t_{0}}\int_{t_{0}}^{t_{k}}N_{j}(t)d\mathrm{f}$ , $j=1,2$




, 3 12 :
(1) Property of the Fluctuations ( )
$N_{1}(t)_{\backslash }N_{2}(t)$ , $K_{1},$ $I\acute{\mathrm{e}}_{2}$ . , $tj$ $j\prec\infty$
\otimes .
(2) Conservation of the Averages ( )
12 , $N_{1}(t),$ $N_{2}(t)$ , , .
(3) Perturbation of the Averages ( )
$N_{1}$ (t. $N_{2}(t)$ $l\mathrm{i}_{1}’,$ $I\mathrm{f}_{2}$ ,
13, $I\mathrm{f}_{1}$ , $I\acute{\mathrm{t}}_{2}$ 14.
2 ,
2.1




10{tk$\cdot$ } lf $N_{1}(t)$ . $N_{\underline{1}}.\{t\cdot$ ) $\zeta 7.$) $\mathrm{f}\mathrm{f}\mathrm{i}’$ ,–$\epsilon$ , $N_{j}(t)$ , $N_{j}(t)$ $Kj$ \vee ‘ $t$ {$\mathrm{t}_{-arrow\vee)\mathrm{I}|}\mathrm{g},[perp]$
. $N_{1}(t.),$ $N_{arrow},)(t)$ .
11 p.p.199-209 .
12 , .
13 , \‘el , $\Xi 2$ .
14 $K_{1},$ $J\acute{\mathrm{t}}\underline{\circ}$ .
$|’\mathrm{I}_{\grave{r}^{\backslash }}88$





$\alpha_{1}:=\gamma_{1}\mathrm{A}_{2\backslash }^{\Gamma}$. $\alpha_{2}:=\gamma_{2}K_{1}$ , $\Phi_{1}(t):=I\acute{\mathrm{t}}_{2}F_{1}(t)$ , $\Phi_{2}(\dagger.):=I\acute{\mathrm{e}}_{1}F_{2}.(t)$
, ) $\nu j(t)$ :
$\frac{d}{dt}l/_{1(t)=-\alpha_{1^{\mathit{1}/}2\{t)-\oint_{0}^{T_{\mathrm{O}}}\Phi_{1}(t)_{\mathcal{U}_{2(t-\tau)d\tau}}}}\cdot$ (17)
$\frac{d}{dT}\nu_{2}(.t.)=\alpha_{2}\nu_{1}(t)+\oint_{0}^{T_{0}}\Phi_{2}(t)\nu_{1}(t-\tau)d\tau$ . $(1\mathrm{S})$




(17)(18) $T= \frac{2\pi}{\lambda}(\lambda>0)$ . $\nu j(t)$ Fourier
$\nu j(f.)\sim\sum\infty$ ( $a_{?n}^{(j)}$ sill $m\lambda t+b_{?Y}^{(j)},\cos m\lambda t$)
$\uparrow r\iota=1$
.
2.1. (t) Fourier 0 ,
.
22. $\nu j(t)$ , ,
.
$\nu_{1}(t)$ Fourier (17) , :
$\sum_{m=\mathrm{J}}^{\infty}\{a_{m}^{(1\rangle}\tau n\lambda\cos rn\lambda t-b_{?\Gamma 4}^{(1)}m\lambda\sin nl\lambda t,$ $+\alpha_{1}a_{ln}^{(2)}\sin m\lambda t+\alpha_{1}b_{7n}^{\langle 2\rangle}.\mathrm{c}\mathrm{o}\mathrm{b}^{\urcorner}m\lambda t$.
$+ \oint_{0}^{T_{0}}\Phi_{1}(\tau)a_{7n}^{(2)}\sin rn\lambda(t-\tau\rangle d\tau+\int_{0}^{T_{0}}\Phi_{1}(\tau)b^{(\frac{)}{n})},.\cdot\cos m\lambda(t-\tau\rangle d\tau\}=0$.
$\mathrm{s}\mathrm{i}_{11}m\lambda t\backslash \mathrm{c}\cdot\{\mathrm{x}\mathrm{s}m\lambda T$ 0 ,
$\Lambda I_{m,s}^{(j)}:=\int_{0}^{T_{0}}\Phi_{j}(\tau)\sin m\lambda\tau d\tau$, $\mathit{1}\mathrm{t}l_{m,c}^{(j)}:=\int_{0}^{T_{0}}\Phi_{j}(\tau)\mathrm{c}\mathrm{o}\mathrm{b}^{\neg}m\lambda\tau d\tau$
, :
$a_{n}^{(1)},m\lambda+\mathit{0}_{1}.b_{7’?}^{(2)}-\Lambda/I_{y’?,S}^{(1)}.a_{m}^{(2)}.+\Lambda I_{m{}_{\gamma}C}^{(1)}b_{n}^{(2)},=0$ (19)
$-b_{\tau n}^{(1)_{7}}n\lambda+\alpha_{1}a_{\tau n}^{\{2)}+\mathrm{A}’I_{mc\rangle}^{(1\rangle}.a_{m}^{(2)}+\mathrm{A}I_{m\backslash ^{\backslash }\}^{\llcorner}}^{(1)}b_{rn}^{(\mathit{2})}=0$ . (20)
1B8
$\nu_{\underline{?}}(t.)$
$\mathrm{F}\mathrm{o}\iota \mathrm{l}\mathrm{r}\mathrm{i}\mathrm{e}\mathrm{r}$ (18) , :
$a_{1}^{(2\rangle}.,,m\lambda-\alpha_{2}b_{JY}^{\langle 1)},+\Lambda I_{?n,\mathrm{s}}^{(2)}a_{m}^{(1)}$ $/I_{\gamma\gamma}^{\{2}$‘,)$c\tau rb^{(1)},=0$ (21)
$-b_{?’ 1}^{(2)}m\lambda-a_{2,\gamma_{l}}\prime a_{l}^{(1\rangle}$ $\lambda I_{7n,c}^{(2)}a_{?71}^{\{1)}$ - 2?,)$s’ nb^{(1\rangle}=0$ . (22 $\rangle$




















$\det \mathfrak{l}A_{m}=\{rn^{2}\lambda^{2}-(\alpha_{1}+\lambda^{\mathit{1}}.I_{?n,c}^{(1)}.)(\alpha_{2}+\mathit{1}\mathrm{t}/I_{m,c}^{(2)})\}^{2}+2(m\lambda)^{2}\Lambda’I_{n,s}^{(1)},M_{m,\backslash }^{(2)}.+(\lambda I_{\uparrow\sim}^{(1\rangle}\Lambda’I_{7’ \mathrm{k},\mathrm{S}}^{(2)})^{2}\tau\ell,\backslash ^{\backslash }\cdot$
$\dotplus\{\lambda f_{?n,6^{\backslash }}^{(2\}}(\alpha_{1}+\Lambda’.I_{\dot{l}\Gamma l,\mathrm{C}}^{(1)})\}^{2}+\{\lambda I_{?7l,S}^{(1)}(a_{2}’+flI_{7n,c}^{\{2)})\}^{2}$
, 2 , .
.
2.3. $f(X)$ $[0, ol]$ $(a>0)$ $f(a)=0$ . $h\cdot$. $>0$
$\int_{0}^{a}f(x)\mathrm{s}\mathrm{i}_{11}kx.d_{\sim}\mathrm{t}’>0$ .
. $\frac{2\pi}{\mathrm{A}}$. $n<a \leqq\frac{2\tau_{1}}{k}.(n+1)$ $n\in \mathrm{M}\cup\{0\}$ . $\omega:=\frac{2\pi}{k}$. ,
$\oint_{l\omega}^{y+l\omega^{1}},f(x)\sin k_{l}xdx..>0$ $(‘ \mathit{2}\{1)$
. , $l=0,1,$ $\cdots,$ $n-1$ $y\in(0, "’]$ , $l=n$ $\in(0, a-niv]$ .
(24) $\text{ }$ Hfl : $0<1‘/\leqq\omega/2$ ,
$f(x)\geqq 0$ , $\mathrm{S}\ln$ h$i$ .xJl. $\geqq 0$ , $\forall x’\in[t\acute{\iota}d:y+t\omega]$
, $\acute{\iota}\prime j$ , (24) . $\omega/2<y\leqq w\prime \mathit{0}3$
$\int_{l\omega^{1}}^{y+l\omega}f\cdot(x)\sin kxdx$.
$= \int_{\iota_{L\ }\backslash }^{\prime l+(f-1/\underline{7}}.)\omega f(x)\mathrm{s}\dot{\mathrm{u}}1h\cdot xdx.+\int_{y+\langle l-1/2)oe}^{\{l+[perp]/2\omega})’,$ $f.(x^{>}) \sin k\cdot xdx+\int_{(l+1/2)\omega}^{\wedge}\tau/\dagger I\omega f(x\rangle \mathrm{s}\mathrm{i}_{11}kxd\iota X$






$\underline{(\mathrm{a})j=1.2l\veearrow x_{\backslash }" \mathrm{f}\llcorner^{-}T,[0,T_{0})\}^{arrow}arrow X\mathrm{o}^{\mathrm{h}}l\mathrm{a}-\tau\Phi}j(\mathcal{T})$ .
$1\mathrm{s}_{7\mathit{1}}=0$ 1 0 4
170
(13) $\Phi_{1}(\tau)\equiv 0$ , $[0, T_{0})$ $\Phi_{2}(\tau)$ .
(c) $\Phi_{2}(\tau)\equiv 0$ , [$0_{\backslash }T_{0})$ $\Phi_{1}(\tau)$ .
2.4. $\Phi_{j}(\tau)$ , $\mathrm{d}e\mathrm{t}A_{\mathrm{r}n}>0$ .
. (a) . 23 , $II_{nl\dot{6}}^{(1)},\cdot>0$ . $A,I_{n_{)}s}^{(2)},>0$ . $(m\lambda)^{2}>0$
, $\det A_{?n}>0$ .
(b) . $\lambda\prime f_{l7’\grave{b}}^{(1)},$ =O $\prime I_{\mathrm{y}\gamma}^{(\mathit{2}}$‘,)$s>0$ . $\alpha_{1}.+f\mathrm{t}.I_{n,c}^{(1)},$. $\neq 0$ { $f_{?n,b}^{(\mathit{2})},(\alpha_{1}+$
$\lambda l_{m,c}^{(1)}.)\}^{2}>0$ $\mathrm{d}e\mathrm{t}A_{m}>0$ . , $\mathit{0}_{1}^{\cdot}+\mathrm{V}\mathrm{i}_{\mathit{1}l,\mathrm{C}}^{(1)},.$. $=0$ $\{m^{\underline{J}}.\lambda^{2}-(\alpha_{1\urcorner}- \mathrm{A}|\prime I_{7\}\ell,c}^{(1)})(\alpha_{2}+$
$\mathit{1}\mathfrak{l}I_{7’ l\mathrm{C}}^{(2)},)\}\cdot’>0$ $\det$ $4_{n},>0$ .
(c) , (b) . $\blacksquare$
25. $\Phi_{j}(\tau)$ , (17) (18) $\nu_{1}\langle t$), $\nu_{2}(t)$
4
. 24 , $A_{771}$ , (23)
$(a_{n}^{(1)},, b_{n}^{(1\rangle}.,, a_{rn^{\backslash }}^{(2)}b_{?n}^{(2)})=(0,0,0,0)$
. $\forall rn\in \mathrm{N}$ , $\nu_{1}(t),$ $\nu_{2}(t)$ 0 , .
23





$\Phi_{j}(\tau)$ . , , $\Phi_{j}(\tau)$
.
26. $H(t\grave{)}$ .







+2 $f_{0}^{\tau_{\Phi_{2}(\tau)(\nu_{1}\{t)-\nu_{1}(t-\tau))\frac{\partial}{\partial t}\nu_{1}(t-\tau)d\tau+2\int_{0}^{T_{\mathrm{O}}}\Phi_{1}(\tau)(\nu_{2}(t)-\nu_{2}(t-\tau))\frac{\partial}{\partial t}\nu_{\mathit{2}}(t-\tau)d\tau}}0.\cdot.\cdot$
, , 2 5 , 4 7 . 1
$a_{2}’\nu_{1}(t)$ (18) , 3 $\alpha_{1}\nu_{2}(t)$ (17) . ,
171
1 , 3 , 6 , 8 . 9 , 10 ,
$t,,$ $\tau$
$\frac{\partial^{l}}{\partial t}$ $\nu_{j}(t-\tau)=-\frac{\partial^{l}}{\partial\tau}$ $(t-\tau)_{\backslash }$ $\frac{\partial}{\partial\tau}\nu_{j}(t)\equiv 0$
,
$H’(t,)=2 \oint_{0}^{T_{0}}\Phi_{2}(\tau)(\nu_{1}(t)-\nu_{1}(t-\tau))\frac{\partial}{\partial\tau}(\nu_{1}(t.)-u_{1}(Y. -\tau))d\tau$





. $\Phi_{j}(T_{0})=0$ , $\tau=0$ $\nu_{\dot{7}}.(t)-\nu j\langle t-\tau$ ) $=0$ , 1 0
. , :
$H’(t)=-l_{0}^{T_{0}}\{\Phi_{2}’(\tau)(\nu_{1}(t)-\nu_{1}(t-\tau))^{2}+\Phi_{1}’(\tau)(\nu_{2}(t)-\nu_{\mathit{2}}(t-\tau))^{2}\}d\tau$ . (25)
$\Phi_{j}(\tau)$ , $\Phi_{j}’(\tau)\leqq 0$ , $H’(t)\geqq 0$
. , $H(t)$ . $\blacksquare$
, .
2.7. $H(t_{0})>0$ t , $\nu_{1}(t),$ $\nu_{2}(t)$ , $t,$ $arrow\infty$ 0
.
. , $t>t_{0}$. $H(t.)\geqq H(t_{0}\rangle$ $>0$ . , $tarrow\infty$ $\nu_{j}.(t)arrow 0$
, $H(t)$ $H(t)arrow 0$ . $H(t)\geqq H(t_{0})$ , .
$\blacksquare$
$H(t$} , 25 .
$\nu_{1}(t),$ $\nu_{2}(t)$ $T$ . , $H(t)$ $H(t.\}$
$T$ . , $H(t)$ , $H(t)$ $t$.
16. $H’(t)\equiv 0$ .
$H’(t)$ (25) ,
$\Phi_{2}’(\tau)(\nu_{1}(t)-\nu_{1}(t-\tau))_{\backslash }^{2}\Phi_{1}’(\tau)(\nu_{)}..(t)-\nu_{\lrcorner}.)(t-\tau))^{2}\leqq 0$
, $\forall t\geqq t_{0},$ $\forall\tau\in$ [$0.$ To] $\Phi_{\mathit{2}}’(\tau)(\nu_{1}(t\rangle-\nu_{1}(t-\tau))^{2}$ $\Phi_{1}’(\tau)(\nu_{2}\langle t)-\iota/2(t-\tau))^{2}$
0 .
$\Phi_{1}(\tau),$ $\Phi_{\mathit{2}}(\tau)$ [0, $T_{0}\grave{\rfloor}$ , $\Phi_{1}(\tau)$ [0, To]
. $\Phi_{1}(\tau)>0$ $\mathrm{a}.\mathrm{e}.\tau\in$ [$0,$ To] 17 , $\nu_{2}(t)=\nu_{2}(t-\tau)$
$\mathrm{a}.\mathrm{e}.\tau\in[0, T_{0}]$ . $\nu_{2}(t)$ , $\nu_{2}(\mathrm{f})$ , .
,
16 0 . $\forall t\geqq f.0$ , $n$ $to\leqq t\leqq t\mathit{0}+nT$ . $H(t.)$
$(\Gamma.)^{-}\zeta^{\vee}$
$H$ (to)\leqq H $(t)\leqq H\{\iota_{0}+r\iota T$) , $H(t)$ $T$ $\mathrm{f}\circ\exists$ \Re $\text{ }.\cdot$ $f_{\{\mathcal{L}}$ $H(t\mathit{0}+nT)=H\langle t0$ ) . , $H\langle t)=H(:_{0})$
, $t$ to , $H(t)$ $t\geqq t\mathit{0}$ $H$ $\langle$to) $\mathrm{L}$ .
17 , $\Phi_{1}(\tau\rangle$ $=0$ $\tau$ Lebesgue 0 , , $l^{\mathrm{a}}$ , $\mathrm{a}.\mathrm{e}$. I almost $\mathrm{e}\backslash ^{r}\mathrm{e}\mathrm{r}\mathrm{y}\mathrm{w}\mathrm{h}\mathrm{e}\mathrm{r}\mathrm{e}$ (f.
) .
